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PREFACE.

OF all the effays with which Dr. Percival has fa-

voured the world, no one appears to have met a more

candid or indulgent reception, than his famous EJfay

§n Bitters and Ajlringents.

This work, jirfl publijhed in the year 1769, has

not only undergone four editions, but, as we are in

formed by the dodor, large portions of it have been

tranflated into foreign cyclopedias, and into different

fyflems of the materia medica.

Two late writers Drs. Skeete and Irwin, in their

ingenious differtations on the Peruvian bark, have

attempted to controvertfome of the principles, contain

ed in Dr. Percival's effay.

The former of thofe gentlemen, has not touched

upon that part, which is the fubjed of thefollowing

pages; the latter, having made one or two experi

ments■, was led to doubt the opinion of Dr. Percival,
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although he acknowledges, the dodor's experiments do
not prove an union of acids, bitters and ajlringents,
and that his own do notfully prove the Contrary.

Both were deceived in the fame manner, from

ttfing a fallacious tefl of afiringency, and from being
ignorant of that change which takes place upon ad

ding an aflringent vegetable, to a folution of green
vitriol.

A more notorious inflance offelf deception perhaps
?iever occurred, than in an experiment related by Dr.

Skeete; having triturated magnefia with fome bark
mid water, and added the mixture to a folution of
fal martis, he found the black color produced more

intenfe, than that Jlruck by a fimplefolution of the
bark.

Decipimub fpecie redi; from this and other cir-

cumfiances, he fuppofed the afiringency of the bark

increafed, and thought the fad might be offome im

portance in the tanning of leather, whereas, had he

digcjhd the magnefia on the bark for twenty-four
hours, or triturated it with a folution of galls , he

would ha-js found the aflringent principle completely
deftroyed.

In a note to the lafl edition of Dr. Percival's

works, we are informed he flill adheres to his
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former opinions, but as neither health nor time,
willpermit him to engage in the controverfy, he leaves
it to be decided by others.

The errors of a great man, it isfaid, are conta

gious ; the truth of this is evinced, from the princi

ples contained in Dr. Percival''s effay being generally

adopted ; bitters have been exhibited under thefal
lacious idea of neutralifing acidity, the-dodor has been .

quoted, and implicit credit given to his experiments.

The author of the following trifle, has but one

objed, the eflablijhment of truth ; as he has made

free with the opinions of his predeceffors, he wijhes
his own

may be diligently fcrutinifed, for he is as >^

equally liable to be deceived, as others of his medical

brethren.

(





observations

O N THE

COMBINATION

O F

Acids, Bitters, and Astringents,

13 R. PERCIVAL has divided his elTay on

allringents and bitters into four feclions ; in the

eighth experiment of the firfl fection, having in-

fufed a quantity of powdered Peruvian bark in vi

negar and water, and added fome of the infufion

to a chalybeate folution, he found at firfl no change
of color take place, though in a few minutes a

flight black tinge appeared.

The refult of this experiment, induced him to

make further trials of the effects 'of acids on vege

table aflringents, and having added fome white

wine vinegar to an infufion of chamomile flowers,
B
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and a triturated infufion of the bark, and added

thefe infufions to a folution oifalmartis,he found no

change of color produced. Afterwards having made

ink, with an infufion of galls, and a folution of

falmartis, he difcharged the black color by the acid

of vitriol, and then reflored the original blacknefs

with the fpirit of hartfhorne.

From thefe experiments he fuppofed an affinity
between acids, bitters and aflringents, and this fug-

gefted to him an idea, that they might poffibly neu-

tralife each other, and formwhat the chymifls call a

tertium quid. This point he attempted to afcertain,

by adding vinegar to infufions of the bark, Alep

po galls and gentian, and concluded from his ex

periments, that acids, bitters and aflringents neu-

tralife each other.

Having given this fummary of the experiments
of Dr. Percival, I mall

i. Take notice of the befl method of difco-

vering an aflringent quality in vegetables.

2. Shew that change which takes place, upon

adding a vegetable aflringent to a folution of green
vitriol.

3. Point out the manner in which the doctor

was deceived, and
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4^ Relate feveral decifive experiments, in

which mineral and vegetable acids, were added to

bitters and aflringents.

i. The property of flriking a black color with

a folution of green vitriol, has long been regarded
as an indubitable tefl of afiringency, but as this is

owing to the gallic acid uniting with the iron of

the green vitriol, as many vegetables contain this

acid, which are not aflringent, as the black co

lor produced is not in proportion to the afiring

ency, as it does not happen when the afiringency
is not deflroyed by the acids, and it takes place
when the aflringent principle is completely de

flroyed by magnefia or the alkalies, it follows that

the property by which vegetables ftrike a black

color, with a folution of green vitriol, cannot be

confidered as a proof of their afiringency.

In the fifth volume of the London Medical Ef-

fays, and in Irwin on the bark, two flvetches of

machines may be feen for determining the aflring
ent power of different fubftances, but as thefe ma

chines are unneceffary refinements, and aflringent

vegetables readily impart a fenfe of conflriclion to

the mouth and fauces, the tafle appears to be the

mofl e.afy and leafl fallacious tefl that can be ufed.
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2. Upon adding a vegetable aflringent to a fo

lution of fal martis, a black color is produced.

There have been many different explanations of

this fact ; , the opinion to which Dr. Percival feems

to have adhered, is that the aflringent principle

was united to the iron of the green vitriol.

In an inaugural differtation on the chemical and

medical properties of the Perfimmon tree, and the

analyfis of aflringent vegetables, I proved the

aflringent principle to be compofed of the gallic
acid united to that precipitate, which is thrown

down by alkalies from vegetable aflringents, which

poffeffes all the properties of the earth of alum.

In the making of ink then, a double elective at

traction takes place, the gallic acid unites with the

iron of the green vitriol, while the vitriolic acid

unites with the radical, or bafe of the aflringent

principle.

* The double cledive attradion only takes place

when the aflringent principle undecompofed is added

to a folution o/*fal martis ; ink may be made either by

adding thegallic acid to the green vitriol, or to the calx,

of iron precipitated from fal martis by the vegetable

alkali, or by adding the aflringent principle to the calx
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3- Dr. Percival was deceived, firfl, fromufing
a fallacious tefl of afiringency, fecondly, from be

ing under the influence of a preconceived opini

on, and thirdly from being ignorant of that change

which takes place, upon adding a vegetable aflrin

gent to a folution oifal martis. As he thought he

had proved, that acids neutralife aflringents, fo

when he added the vitriolic acid, to a decoction

of galls and a folution of fal martis, he fuppofed
the acid neutralifed the aflringent principle, where

as, it only diffolved the ferrugen/ous particles ;
that this is actually the cafe may be proved by ad

ding the pure gallic acid, which is not aflringent,
to a folution of green vitriol, and then difcharging
the black color, by diffolving the precipitate, with

the vitriolic or marine acid.

of iron; in the fame manner, ifGlauber1s fait is ad

ded to afolution ofmuriated barytes, a double eledive

attradion takes place, the vitriolic acid unites to the

ponderous earth, which forfome time remains fufpend-
ed in the fluid, and the decompofition happens, if the

vitriolic acid alone is ufed, or any fait containing the

vitriolic acid, hence Profejfor Bergman has made the

muriated barytes a teflfor the difcovery of the vitriolic

acid, as others have made the gallic acid, a teflfor the

difcovery of iron.
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4. I Shall relate a few experiments, in which

mineral and vegetable acids, were added to bitters

and aflringents, and take notice of the refult.

Experiment I.

^Different portions of the vitriolic, nitrous,

and marine acids, vinegar and lime juice, were fe-

parately added to folutions of gentian, chamo

mile flowers and columbo root ; the bitter princi

ple always predominated to the tafle, a piece of pa

per flained blue, was in every inftance turned to a

red color.

Experiment II.

Different portions of the vitriolic, nitrous, ma

rine acids, vinegar and lime juice, were feparately
added to folutions of galls, Spanifh oak and Peruvi

an bark j in no oneinflance was the aflringent prin

ciple neutralized; the folution of galls was more

pleafant to thetafle, the afiringency of the oak bark

appeared to be increafed ; upon adding the vegeta
ble alkali to it, a more copious precipitation took

place, than from the watery folution alone.
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Experiment III.

Alum added to a folution of galls and Spa-
nifh oak bark, caufed a precipitate, partly foluble

in the vitriolic acid.

This experiment was fuggefled, by reading an

effay intituled "

Confiderations on different ma.

terials as objects of the art of dying ;" by Mr.

Henry, publifhed in the third volume of the Man-

chefler memoirs, wherein he afferts a complete de

compofition of alum takes place when added to a

folution of galls, which is by no means the cafe,
as the alum may be obtained by chryftallization
after the addition.

The infoluble precipitate is the refin of the g2i\h,
which may be thrown down, by ufing a folution

of columbo root, inflead of alum, but which will

not take place with chamomile flowers or gentian,
or by adding the alum to a folution of Peru

vian bark.

The frequent opportunities Dr. Percival had of

obferving the effects, arifmg from a combination

of green vitriol and aflringents, naturally led him

to examine into the principles of ink, and from a

number of fallacious experiments, he was led to
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differ materially from Dr. Lewis, who has paid

particular attention to this fubject.

Having immerfed apiece of polifhed iron, into a

cold infufion of the Peruvian bark, made with diftil-

ledwater,he found the liquor in three hours jufl per

ceptibly tinged black; while the fame piece of iron

wiped clean, and immerfed in another infufion of

the cortex, made with common fpring water, in a

lefs time gave a deep purple color to the liquor.

The fpring w^ter employed, he tells us, con

tained a confiderable portion of felenitic fait,

and hence, by diffolving the iron immerfed in it,

formed a perfect fal martis, from which he inferred

an acid is effentially neceffary in the formation of

ink, and having afterwards profecuted the fubject,

concluded " whatever deprives green vitriol of its

acid, whether it be heat, the addition of an al

kali, or repeated affufions of zvater, deflroys its

power of flriking a black color, with vegetable

aflringents."

The experiments detailed by theDoctor, by no

means juflify this conclufion; he did not attempt

to make ink, with a calx of iron, precipitated from

green vitriol by an alkali, and it clearly appears he



( i7 )

made ufe of the earth, which never fails to be

mixed with green vitriol, in the decompofition of

the pyrites inflead of a calx of iron, and
which

fcparates from it by folution in water, in the form

of a yellow ochre, or he never would have thought

of depriving green
vitriol of its acid, by

"
re

peated affufions of water."

To put this matter beyond
a doubt :

E x P E R i m e n T
■ IV.

Of
A quantity of the calxiron, thrown down

from green vitriol by the vegetable alkali, being

Several times wafhed, until the water was in-

fipid to the tafle, and produced no further pre

cipitation upon the addition of an alkali, when

added to a folution of galls, produced an ink,

equal to that made with common green vitriol.

Having thus taken a fummary of part, and

the mofl important part, of the effay on bitters

and aflringents, pointed out the tafle as the lead

fallacious tefl: of afiringency, fhewn the manner
in

which Dr. Percival was deceived, and confuted

him in feveral particulars, we may conclude.

C
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i. Acids and bitters do not neutralife each

other.

2. Acids by a fuperior affinity to the bafe of

the aflringent principle, by detaching the gallic

acid, decompofe, but do not neutralife aflringents,

forming falts or faline gums of different degrees of

afiringency, according to the acids employed.*

The afiringency of the oak bark was increafed

by the vitriolic acid, becaufe it contains a large

proportion of earth unfaturated by the gallic acid,

hence the copious precipitation, upon the addi

tion of the alkali, after adding the vitriolic acid.

By fpontaneous evaporation in the open air, an

acid fait is produced, and during the chryftallizati-

on, micaceous fpangles, refembling drops of tar

thrown into water, appear fwimming on the fur-

face of the fluid.

Th e bark of an oak tree may be confidered as

a coat of pure argillacious earth ; to prove this, let

*
The diflilled acid of fugar, the acids of ci

trons, forrel and phofphorus, and the acid of tartar,

which appears to be a modification of the gallic acid,

form gums with the earth of alum.

Vid. Keir's chemical dictionary.
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a fmall quantity of the allies which falls upon a

log of wood, after the combuftion
of the bark be

collected, and they will be found infipid to the tafle,

upon adding weak vitriolic acid once or twice,

and wafhing the mixture in water, the phlogijlic

matter will be deflroyed, and the pure white earth

may be obtained, mixed with a fmall proportion

of filex. Alum in this cafe will not be formed,

as the folution will not take place in the cold. *

The argillacious earth which is found in com

mon afhes, comes principally from the bark, the

vegetable alkali, from the body of the wood,

though no doubt in the latter cafe, argill and filex

may be obtained, but in no proportion to the vafl

quantities contained in the bark.

* Vitriolic acid readily diffolves the earth af alum

when moifil, and newly obtained, but does not ad with

equal rapidity when it is dry. This folution in the

quantity ofmany ounces affords chryjlals ofalum, mix

ed with fmall fcales, fimilar to thofe ofmica. Mr.

Baume adds, that if this experiment be made in the

fmall way, the fcaly fubjlance only is obtained, and

fcarcely any alum.

Vide Fourcroy's Chemiflry, article Alum.
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3. The vitriolic acid, according to the opinion

of Dr. Lewis, and contrary to the opinion ofDr.

Percival, is not neceffary in the formation of ink.

FINIS.
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